
 Estuary Subcommittee Update 
July 2011 



 Sound Ecological Environment 



 Nueces Estuary Historical Study – SAC-sponsored 
 

Cecilia Venable – TAMU-CC Librarian  













0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

B
ar

re
ls

  x
  1

0
0

0
 

Aransas Pass 

Corpus Christi 

Freeport 

Galveston 

Ingleside 

Matagorda 

Palacios 

Port Isabel 

Port Lavaca 

Port O'Connor 

Rockport 

Seadrift 

Port Aransas 

Bayside 

Other ports 

Fresh Water 

Shore and Fresh Water Oyster Production Chart 1 

Fiscal Year 



• 1.2M cu yd from Nueces Bay ’58 alone (probably and underestimate) 
 
• 30’s oyster harvest ended  shell harvest  considered totally 
fished out (live and substrate) by 1967 
 
•300’ rule but dredgers took advantage of “live” reefs during drought 
years of ‘50 and 60 ‘s 







• 1958 – Lake Corpus Christi  1 Overbanking per year 
 
• 1982 – Lake Choke Canyon  1 Overbanking every 3 years 
 
• Major modifications and channelization of river preventing OB 
 
• Historical delivered during spring and fall “flashy” events 
 
• Current Agreed Order is 138,000 ac-ft yr-1 







-200 

0 

200 

400 

600 

800 

1000 

1200 

1400 

1600 

1800 

2000 

-3000 

-2000 

-1000 

0 

1000 

2000 

3000 

4000 

40 50 60 70 80 90 100 110 

Su
rf

ac
e

 In
fl

o
w

 (
TA

F/
m

o
n

th
) 

C
u

m
u

la
ti

ve
 d

e
p

ar
tu

re
 f

ro
m

 m
e

an
 (

TA
F/

m
o

n
th

) 

Date 



Current Conditions 



1980 - 1999 
Data Courtesy Terry Palmer and Paul Montagna 



Data Courtesy Lynne Hamlin 



Wet 1 – 2003 
Wet 2 – 2004 
Average – 1997 
Dry - 1996 
 Data Courtesy Ken Dunton 



Infauna response to salinity 



Relationship between cover of Spartina alterniflora and porewater salinity. Piecewise linear 
regression indicates that a breakpoint in the relationship occurs at a porewater salinity of 25 ‰. 



Paired regressions of Rincon Bayou discharge versus Nueces River discharge 
for no flow and positive flow into Rincon Bayou.  Points are labeled by 
Nueces Overflow Channel project periods. 3000 acre-ft; 1500 CFS 



Nueces River Flow (acre-ft) 

Nueces Delta 

Porewater 

Salinity 
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22000 90000 40000 20000 
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172,000 acre-ft y-1 



Condition Attainment
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Nueces Bay 



What about the bay? 
 

TXBLEND 
and 

Regression Approach 



Inflow Component TWDB201101 

(full hydrology) 

TWDB201101   

Nueces Bay 

TxBLEND Nueces Bay 

Inflow Point (calibration 

hydrology) 

TxBLEND Nueces Bay 

Inflow Point (alternate 

hydrology) 

Gaged Watersheds #08211000 - Nueces R. nr Mathis 

#08211520 - Oso Ck @ Corpus 

Christi 

#08211000 - Nueces R. nr 

Mathis 

  

#08211500 – Nueces R. 

@ Calallen 

#08211500 – Nueces R. @ 

Calallen 

Ungaged 

Watersheds 

100% of all watersheds: 

#21010, #20005, #22012, 

#22013, #22011, #22014, #22015 

(prior to 1977, #22010, which 

now is gaged by Oso Crk gage) 

100% of area of #21010,  

50% of area of #20005,  

100% of area of #22012,  

0% of area of #22013 (not 

included as drains to CC Ship 

Channel)  

None included 20% of area of #21010,  

50% of area of #20005,  

100% of area of #22012,  

0% of #22013 (not 

included as drains to CC 

Ship Channel)  

Returns All return flow data available 100% of #21010,  

13% of #20005,  

100% of #22012,  

Return flows from Alison 

WWTP only 

100% of #21010,  

13% of #20005,  

100% of #22012,  

Diversions All diversion data available 100% of diversions in #21010 n/a n/a 

The above components determine Total Freshwater Inflow to the estuary 

Precipitation on 

bay 

n/a n/a n/a n/a 

Evaporation from 

bay 

n/a n/a n/a n/a 

The above components determine the Freshwater Inflow Balance of the estuary 





Nowhere else on TX coast 
do we have this much 
empirically measured 
salinity data… 



SALT03 Cumulative Monthly 1991-2009

Cumulative Monthly Inflow (acre-ft/month) 
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Exponential SALT03 Fit <50,000 Flow

Cumulative Monthly Inflow (acre-ft/month)
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SALT01 Fit <50,000 Flow 1991-2009

Cumulative Monthly Inflow (acre-ft/month)
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Influence of Nueces Bay on 
Corpus Christi Bay 



Aquarium Station 1990-2009

Cumulative monthly inflow (acre-ft/month)
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Aqarium <50,000 Flow

Cumulative monthly infow (acre-ft/month)
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Ingleside <50,000 Flow 2003-2009

Cumulative Monthly inflow (acre-ft/month)
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Next Steps (SAC Guidance…): 
 
1. Quantify and finalize relationships between flow 

and salinity, ecology, etc.. 
1. Compare regressions to TX Blend 
2. Fish and BRTs 
 

2. Complete Matrix: 
1. Deal with pulses and overbanking 
2. Regime – High and Low Flow 
3. Attainment and Frequency 
 

3. Integrate with In-stream group – how well does 
this mesh?  
 

4. “Write it up” 





How does the information flow in our process…? 
 
In-stream (HEFR)  Available to Estuary  TX Blend  What if 

Scenarios (i.e., predict bay/delta salinities)… 
 
- Reverse? 
- Integration? 




